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Question 1 (9 marks) 
A differential amplifier for which the total emitter bias current is 600 μA uses 
transistors whose β are specified to lie between 80 and 200.  
a) What is the largest possible input bias current? (3 marks) 
b) The smallest possible input bias current? (3 marks) 
c) The largest possible input offset current? (3 marks)  
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Question 2 (21 marks) 
For the amplifier shown in Figure 1, it is required to have a zero DC volt at the 
output of the amplifier. Answer the following questions: 
a) What are the Q-points (ID, IC , |VCE| and |VDS|) of transistors? (6 marks) 
b) What is the value of RC? (2 marks) 
c) Determine the input resistance of the amplifier (Rin). (3 marks) 
d) Determine the output resistance of amplifier (Rout). (3 marks) 
e) Determine the differential –mode voltage gain. (7 marks) 
Note that DC value for the input voltages of the amplifier is zero. 
Assume: VCC=VEE=5 V, RL=1.5 KΩ  
I1=150 μA, I2=300 μA, I3=1.0 mA 
Transistors’ specifications: 
MOSFETs: k´n(W/L)= 2.0 mA/V2, Vt=1V 
BJT: β=50, VBE=0.7 V, VT=25 mV. 
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Question 3 (20 marks) 
For the circuit shown in Figure 2, its high frequency analysis is required. Apply the 
open-circuit time constant technique and determine frequency of poles obtained 
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Question 4 (25 marks) 
For the circuit shown in Figure 3, answer the following questions: 
a) With an accurate analysis, determine collector currents of each transistor.  
      (3 marks) 
b) Determine the feedback type and its important parameters. (5 marks) 
c) Determine the input resistance of the amplifier (Rin). (4 marks) 
d) Determine the output resistance of the amplifier (Rout). (5 marks) 
e) Determine the voltage gain (vo/vsig). (8 marks) 
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Question 5 (15 marks) 
It is required to design the folded-cascode circuit of Figure 4 to provide gain of 80 
dB and a unity gain frequency of 10 MHz when CL=10 pF. Design for IB=I, and 
operate all devices at the same |VOV|. Utilize transistors with 1-μm channel 
length for which |VA| is specified to be 20 V. 
a) Find the required overdrive voltages and bias currents. (8 marks) 
b) What is the slew rate of the circuit? (2 marks) 
c) Determine the width of each transistor. (5 marks) 
Assume transistors have the following specifications: 
k´n=2.5 k´p=200 μA/V2 
 
 
Figure 4. 
